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INTRODUCTION
One of the most interesting concepts in macroeconomic analysis is what Taylor and Lysy (1979) baptized as "closure": the direction of causality among the macroeconomic variables. Different economic models (often from different schools of thought) assume a different direction of causality, a different set of exogenous and endogenous variables.
The concept of closure goes back at least to the Alternative Theories of Distribution of Nicholas Kaldor (1955) . Kaldor explains how the macroeconomic models of the various economic traditions specify different paths of causality among the macroeconomic variables and come up with alternative theories of distribution (and growth).
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Of particular interest is what Kaldor calls "the Keynesian theory" of distribution. Kaldor examines a closed economy without a government sector. The economy is divided in two classes: workers and capitalists, whose income is wages (W ) and profits (Π). Their saving rates (s w and s π , respectively) are assumed to be exogenous. Kaldor also assumes an exogenous level of investment I, that guarantees full employment. Under these assumptions, the basic macroeconomic identity that investment is equal to total saving (I = S) is satisfied through the endogenous determination of distribution. In other words, since investment and the saving rates are exogenous, the only way for the identity I = S = s w + (s π − s w )Π to be satisfied is through the endogenous adjustment of distribution. If we divide both sides of this equation with output (Y ) and rearrange, it is easy to see that the profit share becomes a function of the saving rates and the share of investment in demand (I/Y ), while if we divide with the capital stock, the profit rate (I/K) becomes a function of the rate of growth of capital stock (g = I/K). Thus, this Kaldorian "Keynesian" theory of distribution specifies a direction of causality that runs from investment and the saving rates toward distribution. 2 In order to understand Kaldor's motivation when he proposed this theory of distribution, we need to keep in mind that it is very much driven by his empirical observations. Kaldor sets out to explain his most famous "stylized fact" (Kaldor, 1957) , the constancy of the functional distribution of income. Moreover, it is clear all along that in his analysis Kaldor had in mind, what he calls, the "successful capitalist economies of Western Europe and North America" which in the mid-1950s seemed to have achieved a robust "balanced" growth and full employment. For such economies, he argues, we can assume that investment and the growth rate are determined by the exogenous growth of population and productivity-so as to guarantee full employment-and are thus exogenous themselves. The capital-output ratio (v) is also considered to be constant-another one of his stylized facts. As a result the economy follows a balanced growth path with full employment.
The observation-driven nature of Kaldor's theory is important because he dismisses the classical theory of distribution-in its Ricardian and Marxian form-on this basis; because it does not explain the observed constancy of the share of wages and profits in total income. For example, in the introduction of the article, he writes:
The famous "historical constancy" of the share of wages in the national income-and the similarity of these shares in different capitalist economies, such as the U.S. and the U.K.-was of course an unsuspected feature of capitalism in Ricardo's day. But to the extent that recent empirical research tends to contradict Ricardo's assumption about the variability of relative shares, it makes the question of what determines these shares, more, rather than less, intriguing. In fact no hypothesis as regards the forces determining distributive shares could be intellectually satisfying unless it succeeds in accounting for the relative stability of these shares in the advanced capitalist economies over the last 100 years or so... (emphasis added, p. 83-84) .
It is also important to keep in mind that despite the assumption of full employment the principle of effective demand holds (hence the name Keynesian) because investment is determined autonomously and does not just (inexplicably) follows saving. Quite the opposite; as we explained above, it is saving-through changes in distribution-that adjusts to the investment decisions. The difference with the more conventional Keynesian theory is that the multiplier principle is applied in reverse. Investment (through the multiplier) determines distribution, as opposed to output and employment.
As it is well known, the theory of Kaldor was further elaborated by Pasinetti (1962) . Pasinetti proved the famous theorem (that was named after him) that under the Kaldorian assumptions the distribution of income is determined only as a function of the growth rate and the saving propensity of the capitalists; the saving rate of the workers does not play any role. However, Pasinetti is more cautious than Kaldor in the interpretation of the results. In a passage in the concluding section of the article that usually passes unnoticed he writes:
Mr. Kadlor presented his theory of income distribution, he pointed out that the interpretative value of the theory depends on the Keynesian hypotheses on which it is built. In particular it depends on the crucial hypothesis (post-Keynesian rather than Keynesian) that investment can be treated as an independent variable governed by technical progress and population growth.
But this is not the approach that I should like to take here. From this passage, it becomes clear that, unlike Kaldor, Pasinetti did not view his model as an actual "behavioral" theory of distribution but rather as an analytical tool-a "logical framework"-that allows us to specify the necessary conditions for the maintenance of full employment.
Half a century later, the Kaldorian theory of distribution does not seem convincing for the simple reason that the experience of the last three decades has disproved the "famous historical constancy" of the income shares. In the US, the UK, and most of the other developed economies there has been a significant decrease in the share of wages. The redistribution of income in favor of capitalists becomes even more pronounced if we examine the size distribution of income and analyze the trajectories of the share of income of the top 1% or 10% against the rest. These developments can only be reasonably explained by the continuous change in the balance of power against the working class and other institutional factors and are thus more in line with the classical theory of distribution. Nevertheless, the logical framework of Kaldor and Pasinetti remains useful. We can still "answer interesting questions about what ought to happen if full employment is to be kept over time" when output and employment are determined from the demand side, as Keynes suggested, and in the face of an institutionally determined-exogenous-distribution of income, as proposed by the classical political economists.
In this case, since both distribution and growth are exogenous, another variable has to bear the burden of adjustment. The only candidate-in a closed economy with no government-is the saving rate, or the saving propensities of the two classes. Such a model can provide a theory of saving, as opposed to a theory of distribution. As Pasinetti emphasized, we do not need to accept this theory in a behavioral sense but rather as a logical framework that will allow us to examine how saving is determined for certain levels of the distribution of income if full employment is to be kept over time. We will call it a non-behavioral theory of saving.
Our analysis can also be extended to include the government and the foreign sector. In that case, the degrees of freedom of the model increase, and closure becomes more flexible. The maintenance of full employment can also be accommodated by the government or the foreign sector. In an open economy with a government sector, specifying a theory of saving for the (domestic) private sector, or a subsector of the private sector, requires us to further assume that the government and foreign saving are exogenous. This is the line of the argument of the Seven Unsustainable Processes by Godley (1999) . Godley tries to sketch "what ought to happen if full employment is to be kept over time" in the face of an exogenous increase in the current account deficit and (an also exogenous) fiscal consolidation. His answer is an implicit non-behavioral theory of saving for the private sector: the private sector needs to save less and run large deficits. From this point of view, Godley's argument is, in a way, Kaldorian. 4 Godley's analysis omitted distributional issues. His implicit non-behavioral saving theory is limited to the private sector as a whole, or in some cases, to firms and households. In the present article we go one step further and decompose the household sector into distributional classes. Unlike Kaldor and Pasinetti we do not use the functional but the size distribution of income, and we split the household sector into the bottom 90% and the upper 10%. The advantage of this approach is that it allows us to explicitly examine the redistributive role of the government, as well as the distribution of the wage bill between the households at the top and the bottom of the distribution. We derive a non-behavioral theory of saving for the bottom 90% of the distribution. In the face of an in increase in income inequality-or an increase in the current account deficit or the fiscal balance-and if the saving rate of the top 10% remains constant, full employment hinges on the decrease in the saving rate of the bottom 90%.
An interesting corollary of a theory of saving is that it allows us to draw conclusions about the trajectory of the debt and net worth-and their ratios to income-of the sectors under examination. A negative saving rate will tend to increase the debt and decrease the net worth of a sector (and the respective ratios to income). As Hyman Minsky (1975 Minsky ( , 1986 ) emphasized, such a process, that entails a continuous deterioration of the balance sheets-the transition from a hedge, to a speculative and then a Ponzi position-is not sustainable and is bound to collapse sooner or later.
These linkages between distribution, demand, growth, saving and then debt and net worth are crucial in order to understand the processes that led to the Great Recession and stand in the way of a sustainable recovery. The decades before the crisis were marked by increasing income inequality, external deficits and fiscal conservatism. Thus, full employment could only be maintained through a very large decrease in the saving rate of the households, especially those at the bottom of the distribution, and an increase in their debt-to-income ratio. It was possible to maintain this process for such an extended period of time because of the asset bubbles that marked this period, first the stock market bubble of the 1990s and then the real estate bubble of the 2000s. The crisis came as the natural outcome of these processes when the saving rate of the households stopped decreasing and the bubbles burst.
This approach to the crisis is also important for understanding the present of future challenges of economic policy. Given the present levels of inequality, the high external deficits and the pervasive fiscal conservatism (the current recovery is the only one in the post-war history of the US that the government expenditure has decreased in real terms) a recovery can come only through another round of unsustainable increase in spending of households, especially those at the bottom of the distribution.
The alternative is what we experience now, a prolonged period of low growth and employment, a secular stagnation. Under this prism, a sustainable recovery requires the decrease in income inequality and the foreign deficits and the relaxation of the fiscal stance of the government.
A final question is if a non-behavioral theory is useful or not. The answer is positive. To a certain extent the macroeconomic performance of an economy depends only on the behavior of the agents itself and is independent from the motives that lead to this behavior. In the context of a Keynesian model what matters is aggregate demand. To a large extent it does not matter if aggregate demand is generated by "rational" households who take first derivatives of Langrangian and Hamiltonian functions at the dinner table every evening or by "irrational" ("immoral") households on a spending spree. By saying this, we do not mean that the motives of the agents are not important or that it is not worth trying to understand them; quite the opposite. In fact, toward the end of the paper we show that our non-behavioral theory is consistent with behavioral explanations and a rich literature on the theory of consumer behavior that goes back to classical political economy, Thorstein Veblen (1899) and James Duesenberry (1949) .
The paper proceeds as follows. In the next section we set the stage with a necessary brief discussion of the accounting relationship between saving, debt and net worth. Section 3 discusses the Seven Unsustainable Processes and how in the face of high current account deficits and fiscal consolidation full employment becomes dependent on low saving rates on behalf of the private sector-especially households. In section 4 we discuss income inequality and show that an increase in inequality necessitates the decrease of the saving rate of the households at the bottom of the distribution for full employment to be maintained. Sections 5 and 6 relate our discussion with ongoing debates about the roots of the crisis and the idea of secular stagnation. In section 7 we provide a brief overview of possible behavioral foundations of our "non-behavioral" theory. Section 8 concludes.
SAVING, DEBT AND NET-WORTH
Before moving to the main body of the paper, some simple accounting exercises on the relation between saving debt and net worth will help us develop our argument in the subsequent sections. A basic accounting principle that holds for any economic agent or sector of the economy, say i, is that its net worth (Ω i ) is the difference between the value of its assets and its liabilities. If we assume that there is only one class of assets (A) with price P A , and debt (D) is the only liability, the net worth of i is
and the change of the net worth is equal to saving plus capital gains:
If the real disposable income of i is Y d i and the general price level is P we can write the equations of motion of the net-worth-to-income and debt-to-income aṡ
where, s i is the saving rate of i (the ratio of total saving to disposable income,
, g i is the growth rate of its real disposable income, π and π A are the inflation rate and the asset price inflation rate, andÂ i is the growth rate of the holdings of assets.
From equations (1) and (2)we can see that, ceteris paribus, a decrease in the saving rate will decrease the net-worth-to-income ratio and increase the debt-to-income ratio. An increase in the rate of inflation or the growth rate will tend to decrease both ratios, since it will increase the denominator of the related fraction. Finally, asset inflation (weighted by the ratio of the value of assets to nominal income) increases the net-worth-to-income ratio, while purchases of new assets (again weighted by the ratio of the value of assets to nominal income) will increase the debt-to-income ratio.
Another important factor for the trajectory of the debt-and net-worth-to-income ratios is the interest rate on debt. In equations (1) and (2) the role of interest is hidden with the saving rate. If we denote the interest rate as ι we can split the total saving to the "primary saving" and interest payments:
is the "primary saving rate." If we replace this definition of the overall saving rate into (1) and (2), it is easy to see that the interest rate has a negative effect on
From the above discussion it becomes obvious that a negative saving rate-especially if it persists for an extended period of time-will lead to the explosion of the debt-to-income ratio and the shrinkage of the net worth.
5 Such a process is unsustainable and is bound to collapse.
THE SEVEN UNSUSTAINABLE PROCESSES
Godley's Seven Unsustainable Processes (1999) is a seminal piece on economic policy. It is distinguished by the clarity of the exposition of its argument and also the accuracy of its predictions. What makes it even more impressive is that it was written at a time when the vast majority of economists and policymakers held a diametrically opposed view on the prospects of the US and the global economy. The year 1999 was the peak of the optimism about the capabilities of the "new economy" to generate and sustain growth and wealth. The US economy had been expanding for nearly eight years, the budget was in surplus, and inflation and unemployment had both fallen substantially. The Council of Economic Advisers was forecasting that GDP would grow by 2.5% between then (1999) and the year 2005 and the CBO was projecting a rise in the budget surplus through the next 10 years. 6 Godley was not that impressed. He wrote that the important question to ask is "whether the present stance of . . . policy is structurally appropriate looking to the medium-and long-term future" (p. 3). After the examination of the sources of the growth of the US economy, he identified seven unsustainable processes. To understand the argument by Godley we need to examine the financial balances of the three institutional sectors of the US economy, presented in Figure 1 . The pattern that prevailed until the 1980s was a balanced current account and a government deficit that was mirrored with a surplus of the private sector. This situation changes in the 1990s (the shaded area of the figure). This period is marked by rapid deterioration of the current account balance. According to Godley this was due to the "successful invasion of U.S. markets by foreign manufacturers and increased outsourcing of intermediate products" (p. 6). At the same time government consolidated its budget and achieved a fiscal surplus by the end of the decade. By accounting principle this was matched by a spectacular increase in the net borrowing of the private sector. After running surpluses around 5% for the whole post-WWII period the private sector switched gears and reached a deficit of 5% by the end of the decade-a difference of 10% of GDP!
In the light of Figure 1 Godley's argument is simple. If an economy faces "sluggish net export
writing that "there are no limits to the world we can create, together, in the century to come."
demand" (due to the successful invasion of its markets by foreign competitors) and fiscal policy is restrictive, economic growth becomes "dependent on rising private borrowing"-on the private sector's continuing to spend in excess of its income. Notice, the logical framework of the argument and the implied closure. In essence Godley is saying that if full employment is to be kept over time, and given the rising external deficit and fiscal conservatism of the time (an exogenous decrease in trade surplus and fiscal deficit), the-endogenousvariable that needs to bear the burden of adjustment is the saving of the private sector; the saving rate has to become negative. This is what we have called a non-behavioral theory of saving.
However, Godley continues, a continuous negative saving rate leads to the accumulation of private debt and increase in the private sector debt-to-income ratio. Thus, this process is not sustainable in the medium and long run. Finally, Godley argues that because growth is so dependent on "rising private borrowing," the real economy "is at the mercy of the stock market to an unusual extent. A crash would probably have a much larger effect on output and employment now than in the past" (p.3). Before the rooster crowed, the analysis of Godley's analysis was validated by the crisis of 2001 and a few years later by the Great Recession of 2007-09.
More formally, Godley's argument can be understood with the help of the Social Accounting Matrix (SAM) of Table 1 . Unlike the economy of Kaldor and Pasinetti, the economy is open, there is a government sector, the household sector is treated as a whole, but there is a distinction between households and firms. P * and e stand for the price level abroad and the exchange rate. By construction of the matrix, the sum of each row is equal to the sum of its respective column. The first row summarizes the decomposition of output from the expenditure side: output (P Y ) is equal to the sum of household consumption (P C), government expenditure (P G), exports minus imports (P X −eP * M ) plus investment (P I). From the side of the cost, output is decomposed in the first column into wages (W ) and profits (Π); wages are directly distributed to households, while profits are earned by the firms. Rows (B) to (E) and columns (2) to (5) show the transfers between the sectors of the economy. The first letter of the subscript stands for the source of the transfer, while the second letter for the receiver. The total income of each sector is equal to its primary income (if any) plus the transfers it receives from other sectors. For example, the total income of the household sector (Y h ) is equal to wages plus the transfer of income from the firms (the distributed profits Q ch ) plus the transfers from the government and the rest of the world (Q gh and Q f h respectively). On the other hand, the total expenditure of each sector is equal to its primary expenditure in the first row of the SAM plus the transfers it make to other sectors. For example, the total outlays of the households sector is equal to consumption plus the transfers it makes to the government (essentially the taxes T = Q hg ) and the transfers to the foreign sector (Q hf ).
The discrepancy between the income and the outlays of each sector is equal to its saving, which can be seen in the flow of funds row of the SAM. This row of the SAM also shows the basic accounting identity, which we already discussed in the introduction, that total saving is equal to investment: 
Flows of Funds
Compared to the economy of Kaldor and Pasinetti, the different sectoral composition of the economy provides respectively different sources for saving. With some trivial algebra based on the accounting identities of the SAM, this equation can be rewritten as
where S p = S h + S c is the total saving of the private sector. Equation (4) presents the financial balances of the three institutional sectors of the economy; It is obvious that these "three balances" are just another representation of the basic macroeconomic identity that saving is equal to investment. On the left-hand side (LHS) of the equation there is the surplus of the private sector. The first term on the right-hand side (RHS) of the equation is the government deficit. The second term is the current account balance, which is decomposed into the net exports (P X −eP * M ) and the net income transfers
Thus, the surplus of the private sector is equal to the sum of the government deficit and current account surplus. If then we denote total private saving, government deficit and current account surplus as a ratio to total income as σ p , d and ca respectively, the above equation can be rewritten as
This is the form in which the balances were presented in Figure 1 . Now we can go back to Kaldor (1955) , Pasinetti (1962) , Godley (1999) and our non-behavioral theory of saving. Assume that the capital output ratio (v) is exogenous like in Kaldor and Pasinetti. In the face of a "successful invasion" of domestic markets from foreign exporters, and if fiscal policy becomes restrictive-if ca and d decrease-the only way for the economy to maintain full employment (a constant g at the full employment level) is through a decrease in the saving of the private sector's saving relative to income. In other words, if ca and d on the RHS of equation (5) decrease, the only way for g to remain constant is for σ p to decrease by the same amount. If we rearrange, we get a first expression for the required saving of the private sector over total income:
If we further define s p as the saving rate of the private sector, the ratio of private saving over total private disposable income, S p = s p P Y 
In this case, the role of the multiplier is played by the ratio of total income over private disposable income, 1/ρ. Going one step further, the total saving rate can be decomposed into a weighted average of the saving rate of the household and the corporate sector:
The saving rate of the corporate sector is usually positive. Therefore, the saving rate of the household sector has to be even smaller than overall private sector saving rate as a whole.
More generally, if we combine equations (7) and (8) we end up with the following relation for the saving rate of the household sector
where ρ h and ρ c are the shares of the household and corporate income in total income. Equation (9) is giving us the saving rate of the household sector necessary for full employment to be maintained, for different combinations of the current account balance, the government deficit as well as the retained earning ratio of the firms. As we explained in the previous section knowing the saving rate of a sector allows us to trace the trajectory of its balance sheet. If we plug quation (9) into equations (1) and (2) we geṫ
The non-behavioral theory of saving of the household sector implicitly gives us the link between the balance sheets of the household sector with the full employment growth rate and the fiscal and current account balances. Equations (1') and (2') show that the balance sheets of the household sector is the final destination of the increase in the current account deficit and fiscal consolidation in an economy; an increase in the current account deficit or the fiscal surplus will tend to decrease the net-worth-to-income ratio and increase the deb-to-income ratio if full employment is to be maintained.
The above equations also show that the balance sheets of the private sector and the house-holds are linked to the fiscal stance and thus the balance sheets of the government. The effort of the government to consolidate its budget makes full employment dependent on other sources of demand. If at the same time foreign demand is weak, the burden of adjustment falls on the private sector and the households. Therefore, the desirable improvement in the balance sheets of the government might lead to increasingly fragile balance sheets of the private sector. Many times this point is ignored in the debates on economic policy and employment in the United States and Europe. Finally, equations (1') and (2') reveal one of the aspects of Godley's argument that the real economy "is at the mercy of the stock market to an unusual extent." When the saving rate of the household sector is positive, the tendency for a decrease of its net worth is counteracted by asset price inflation. An asset price bubble can hide the unsustainability of this process by inflating the asset side of the balance sheets of the households. In this way, households can continue borrowing for more time than they would be able without asset price inflation. Alternatively, if households cash in their capital gains-a negativeÂ in equation (2')-the increase in the debt-to-income ratio would be smaller.
INCOME INEQUALITY: THE 8TH UNSUSTAINABLE PROCESS
Godley largely ignored distribution of income in his theoretical and policy work. However, a careful examination of the increasing income inequality is necessary to understand the roots of the crisis of 2007-2009 and the feeble recovery that has followed. This increase in the income share at the top meant that the income of the rest of the population stagnated. Figure 3 shows that the real average income of the bottom 90% of the population doubled in the first three decades after the war but has stagnated since. In fact, the real average income of the bottom 90% in 2012 was lower than it was forty years before. In the same graph we present an index for the real average personal consumption expenditure. Due to lack of the data the index refers to the whole population and not only to the bottom 90%. There are two interesting observations we can make about average consumption. First, its behavior has not really changed over the whole post-war period and (at least before the recent crisis) it increased at roughly the same rate. Second, in the first three decades after the war, average consumption was increasing at the same pace with the average income of the bottom 90%. In the last four decades, as the income of the bottom 90% stagnated an increasingly large gap between the two has been created.
To the extent that this gap was not filled by the consumption of the top 10%, it had to be filled by increasing borrowing from the households at the bottom of the distribution. The divergent paths of consumption and the income of the bottom 90% are reflected in the saving rate of the households. Figure 4 presents different measure of the households saving rate. All three different measures show a constant saving rate until the mid-1970s, the period when the average income of the bottom 90% and the average consumption moved together. This is followed by a rapid decrease of this saving rate until the eve of the Great Recession-the period of the great divergence in figure 3 . The upper line in figure 4 presents the saving rate of the personal sector from the NIPA accounts. The personal sector includes Households and Nonprofit Organizations. The saving rate is defined as simply the difference between (personal) consumption expenditure from disposable income over disposable income. As we can see, it decreased from 13% in 1975 to 2.5% in 2005 and 3% in 2007; a change of more than 10 percentage points.
In a recent paper Cynamon and Fazzari (2015a) construct alternative measures of saving for the household sector, which are more relevant for our discussion. They do it by making a series of adjustments to the disposable income and the expenditure of the household sector that "reflect the actual cash receipts and expenditures of households." The most important of these adjustments is to exclude the implicit rental income of homeowners from both the disposable income and the expenditure of the household sector. Another adjustment they make is to exclude the Nonprofit from the Household sector. With these and other adjustments that are explained in detail in their paper they arrive at the "Adjusted Gross Household Saving Rate." This measure shows a more pronounced drop of the saving rate, around 13%, in the three decades before the crisis. More important, as opposed to the NIPA saving rate that is always positive, this measure of the saving rate became negative in the 1990s and reached -5.2% in 2005.
Another important adjustment they make is to include household residential investment in the overall household expenditure and thus exclude it from saving (residential investment is treated as part of the saving of the households in the NIPA accounts). By doing this, they arrive at the "Adjusted financial Saving Rate" at the bottom of figure 4 . This is what most of us would think as saving, the difference between disposable income and overall expenditure (including residential investment), which is equal to the accumulation of financial assets or liabilities if it is negative. This measure shows an even more pronounced drop of the saving rate, around 16%, in the three decades before the crisis, and it approached -13.5% in 2005.
These measures of saving refer to the household sector as a whole and do not distinguish between the bottom and the top of the income distribution. In another recent paper Cynamon and Fazzari (2015b) show the saving rate of the households of the bottom 95% of income distribution decreased significantly, while the saving rate of the top 5% is stationary but counter-cyclical as this class of households tries to smooth its consumption. Another attempt to decompose the saving rate is Saez and Zucman (2014) . In this case households are divided by wealth class. They also find a significant decrease of the saving rate of the households at the bottom 90% of wealth distribution, that becomes negative after the mid-1990s. However, they also find a decrease of the saving rate of the households at the top of the wealth distribution. Despite this decrease the lowest saving rate of the top 10% over the post-war period is much higher than the highest saving rate of the bottom 90% over the same period (not to talk about the top 1%).
8 Overall, we could say with confidence that that the three decades before the crisis were marked by a very significant decrease of the saving rate of the households at the bottom of the distribution which became negative at a point along the way. On the other hand we are agnostic about the saving rate at the top with different studies giving different results. The divergent paths of the households at the top and the bottom of the distribution can also be seen if we examine the decomposition of the debt and debt-to-income ratio between the households at the bottom 90% and the top 10%. Figure 5 shows that the household sector as a whole accumulated a The pace of accumulation of debt by the household sector was so fast that it led to an increase of the debt-to-disposable-income ratio from 0.65 in the mid-1980s to more than 1.1 on the eve of the crisis (Figure 6 ). Again we can see that the trajectory of the debt to income ratio is very different for the households at the bottom and the top. Households at the bottom 90% saw a spectacular increase of their debt to income ratio that reached 1.6 in the eve of the crisis. On the other hand, the debt-to-income ratio of households at the top remained stationary.
Taken together, figures 3, 5, and 6 provide evidence that households at the bottom 90% of the distribution started borrowing in order to finance the increasingly large gap between their income and "normal" consumption. In a paper that provides a very detailed examination of the composition of the balance sheets of the US households-especially of the "middle class" Wolff (2012) writes:
Where did the borrowing [of the middle class] go? Some have asserted that it went to invest in stocks. However, if this were the case, then stocks as a share of total assets would have increased over this period, which it did not (...) Moreover, they did not go into other assets. In fact, the rise in housing prices almost fully explains the increase in the net worth of the middle class (...) Instead, it appears that middle class households, experiencing stagnating incomes, expanded their debt in order to finance normal consumption expenditures (p. 23).
Finally, in the same paper Wolff calculates the mean net worth by wealth class for the years 1983 and 2010. We present his results in Table 2 . We can see that the average wealth of the wealthiest 1% rose by almost 7 million (or 71%). The average wealth of the next 4% increased by 1.5 million (or 101%), while the bottom 5% of the wealthiest decile increased its average wealth by half a million (or 83%). In total, the wealthiest decile gained 90% of the total wealth that was created at this period. This comes in sharp contrast to what happened at the middle and the bottom of the distribution. The average wealth of the third quintile decreased by 17.9%. Finally, the bottom 40% experienced a 270% decrease of its average wealth over this period. In other words, not only did the wealthiest households appropriate all the wealth that was created in the period 1983-2010, but the lower-middle class and the poorest part of the population lost ground in absolute terms. More formally, we can trace the implications of changes in distribution of income for saving, debt and net worth with the help of the SAM in Table 3 . The only difference with the SAM of the previous section is that the household sector is now split into households at the bottom 90% of the distribution and households at the top 10%. In that sense, our framework departs from the conventional approach (also followed by Kaldor and Pasinetti) , where the household sector is divided between workers, who receive wages and capitalists who receive profits. We thus move from a functional to size distribution approach. This approach has three advantages. First, it can take into account the distribution of the wage bill. The inequality in the distribution of the wages has been a major driver of the increase in the overall inequality of income Rezai, 2015, Elsby et al., 2013) . Second, within this framework, it is easier to examine the re-distributive role of the government. Finally, this setup is obviously more compatible and easier to communicate with the vast recent literature that is framed in size-distributional terms (e.g., Piketty and Saez, 2003 , Alvaredo et al., 2014 , Galbraith, 2012 , Wolff, 2012 .
It is straightforward to see-by analogy to equation (4)-that
The saving of the household sector is now decomposed into the saving of the bottom 90% and the top 10%. Using the same notation as above we can rewrite this as
We can then define the following distributional parameters:
i) α is the share of the wages of the bottom 90% in the total wage bill; W 90 = αW ii) β is the share of the profits of the bottom 90% in the total distributed profits; Π 90 = β(1 − s c )Π 
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iii) γ is the share of the government transfers going to the bottom 90% households; Q g90 = γQ gh iv) δ is the share of the total taxes paid by the bottom 90% households; T 90 = δT v) h is the wage share; W = h · P Y vi) t is the tax rate T = t · P Y vii) q is the ratio of government transfers to total income; Q gh = qP Y viii) ζ is the ratio of transfers from the bottom 90% households towards the top 10% households to total income
Using these parameters we can rewrite the elements of the LHS of equation (11) normalized to total income as
where s 90 and s 10 are the saving rates of the households at the bottom 90% and top 10%. We can denote the share of the income of the bottom 90% of households over total income, which is the content of the square bracket of equation (12), as ψ, and the related share of the top 10% as π; the latter is obviously the content of the square bracket of equation (13).
Based on these definitions and with the use of equations (12), (13), and (14), we can rewrite equation (11) as
How do the distributional parameters that we defined above affect the distribution of income between the bottom 90% and the top 10%? An increase in α,β, and γ-an increase in the share of wages, profits and government transfers going to the bottom 90%-increases ψ and decreases π. On the other hand an increase in δ and ζ-the share of total taxes paid by the bottom 90% and the income transfers from the bottom 90% to the top 10%-decreases ψ and increases π. Finally, an increase in the tax rate (t) decreases, while an increase in the government transfers (q) increases both shares.
The effect of a change in the wage share (h) is ambiguous; ∂ψ/∂h = α − β(1 − s c ) and in theory can be either positive or negative. However, it is clear that the share of the wage bill going to the bottom 90% (α) is much larger than the share of the profit bill going to them (β). Therefore, the partial derivative is positive and an increase in the wage share leads increases ψ. In the same way we can show that ∂π/∂h < 0.
If, as before, we treat distribution, the government and current account balance and the corporate saving rate as exogenous and we further assume that the households of the top 10% can adjust their saving rates autonomously, we can come up with a non-behavioral theory of saving for the households of the bottom 90%. From equation (15) the saving rate of the households of the bottom 90% that is necessary to maintain the full employment growth rate g is
It is easy to see that (as before) ceteris paribus a decrease in the government deficit or the current account surplus leads to a decrease in the saving rate at the bottom of the distribution if full employment is to be maintained. The increase in the saving rate of the households at the top of the distribution or the firms has a similar effect.
To disentangle the effect of the various distributional variables that we defined above,using that ψ + π = 1 + (q − t) − s c (1 − h) we can rewrite equation (15) as
where c = gv + d + ca. The differential form of equation (15') is (17) it is not hard to see that ceteris paribus the saving rate of the bottom 90% will decrease when:
i) The share of wages (α) , profits (β) and government transfers (γ) going to the bottom 90% decrease; ds 90 /dk > 0 because ii) The share of total taxes paid by the bottom 90% (δ) increases; ds 90 /dδ < 0 because
iii) The income transfers from the bottom 90% to the top 10% (ζ) increase; ds 10 /dζ < 0 because 
It is obvious that the sign of the effects of changes in the various distributional variables depends on the plausible assumption that the saving rate of the top 10% is higher than the saving rate of the bottom 90%, s 10 −s 90 > 0. Using equation (17) we can also formally derive the effects of changes in the fiscal stance of the government, the current account, the saving of the top 10%, and the corporate sector.
In summary, the maintenance of full employment requires a decrease in the saving rate of the bottom 90% in the face of an increase in income inequality (through the various channels we specified above), a decrease in the government deficit or the current account surplus, or an increase in the saving rate of the households at the top of the distribution or the firms. During the three decades before the crisis, all the aforementioned variables-probably with the exception of s c and s 10 -moved toward such a direction that the decrease in the saving rate of the households in the bottom 90% of distribution was necessary if full employment was to be kept over time.
Finally, by plugging equation (16) into equations (1) and (2) we can trace the trajectory of the balance sheets of the households at the bottom 90% of the distributioṅ
Equations (1") and (2") show the dual negative effect of increasing inequality on the balance sheets of the households at the bottom of the distribution. On the one hand, increasing inequality means stagnating real incomes for these households, a very low g 90 (see figure 3) . On the other hand, it tends to decrease their saving rate. It thus exerts a negative pressure on both the numerator and the denominator of the debt-to-income ratio. The low saving rate also tends to decrease the net worth (although obviously in this case the low growth rate of income tends to increase the net-worth-toincome ratio). This can explain the developments in the balance sheets of the households in figures (5) and (6) and table 2. Moreover, equations (16), (1") and (2") show that decreasing saving rate of the households at the bottom of the distribution and the related changes in their balance sheets should not be interpreted only in relation to the distribution of income. The developments in the current account and the fiscal stance of the government also play a role.
As before, equations (1") and (2") show the necessity of asset price inflation for the maintenance of full employment. In fact, when we take into account income inequality, the real economy is at the mercy of the stock market to a greater extent than before; an asset price bubble is even more necessary in order to hide the unsustainability of this process.
DISCUSSION
This framework allows the examination of a series of interesting issues related to the origins of the crisis, the crisis itself, and the recovery. In this section we discuss the validity of the arguments that put the blame for the crisis on the "irresponsible" behavior of the households at the bottom of the distribution, the relation between (un)sustainability and closure, and finally, the current anemic recovery and the prospect of secular stagnation.
Morality Stories
In the aftermath of the crisis, there were many economists, policymakers and commentators who put the blame for the crisis on the households at the bottom of the distribution. According to this view, the crisis was the result of the irresponsible behavior of the households at the bottom of the distribution, who consumed beyond their means. This-as equation (2") shows-led to the increase of their debtto-income ratio and ultimately to the Great Recession.
There are various possible objections to this kind of argument. For example, from a moral point of view, it is unfair to put all the blame on the irresponsible behavior of the borrowers, and at the same time absolve of any responsibility the lenders who facilitated or in many cases triggered the lending behavior of the households. Similarly, as we will discuss below, the lower saving rate of the households at the bottom of the distribution was, to a large extent, a response to the need to purchase some basic goods that were previously provided by the government.
All these objections aside, we can approach this issue from a purely macroeconomic point of view. As we discussed in the previous section given the increase in the current account deficit, the fiscal consolidation and the increase in income inequality, the decrease in the saving rate of the households at the bottom 90% of income distribution was a prerequisite for the growth rate to remain constant and full employment to be maintained. If we go back to equation (15'), which we rewrite below for reasons of convenience, if d and ca on the LHS decrease, while on the RHS income inequality (π) (and s 10 and s c remain constant) the only way for g to remain constant is through a decrease in s 90 . Having at the same time high external deficits, low fiscal deficits, high income inequality, high saving rate for the bottom 90% and full employment is impossible.
In other words, given the high external and low fiscal deficits and the increase in income inequality, the maintenance of full employment hinges on an "irresponsible" behavior on behalf of the households at the bottom of the distribution and an unsustainable increase in their stock of debt and their debt-to-income ratio, and the bubbles that facilitated this process. Even if irresponsibility, debt, and bubbles did not exist, it would be necessary to invent them.
(Un)Sustainability and Closure
An unsustainable process has to end sooner or later. In terms of closure, that means that another variable or set of variables has to adjust so that the basic macroeconomic identity S = I is satisfied; the closure of the system has to change. This is an important point if we want to understand the crisis and the weak economic recovery of the post-crisis period in the US and elsewhere.
As we explained above, the growth of the US economy before the crisis was based, to a large extent, on an unsustainable decrease in the saving rate of the households at the bottom of the distribution and thus to an increase in their debt-to-income ratio. The crisis ensued when this process/closure exhausted its limits. The closure of the system had to change. Figure 4 shows that the crisis was preceded by the reversal of the three decade long trend of decreasing saving rates. Based on equation (15') it is easy to see that, given the ca, if the households at the bottom of income distribution choose a high saving rate, that would maintain or reduce their debt-to-income ratio and the system has to close through the endogenous adjustment of either income inequality, the fiscal deficit (d), or the growth rate and unemployment (g); either inequality has to decrease, or fiscal deficits increase, or the growth rate will decrease (or some combination of the three).
Thus, the crisis itself is nothing but the break in the closure. The adjustment took place through the growth and the unemployment rate. The fiscal stimulus of 2009, the so-called American Recovery and Reinvestment Act, managed to mitigate the effects by absorbing a part of the required adjustment.
We can understand the ongoing recovery in a similar way. The recovery of output and employment that started in the third quarter of 2009 has been the weakest in the post-war period. In the first quarter of 2015, six years into the recovery, output was only 8.4% and employment only 2% higher than its pre-crisis level (Papadimitriou et al., 2015) . Why is this happening? In the period after the crisis, the households of the bottom 90% have been trying to deleverage and they have increased their saving rate. At the same time, as figure 2 shows, income inequality has kept increasing. Finally, fiscal conservatism has prevailed; this is the only recovery in the post-war period where there is a decrease in real government expenditure in absolute terms. As a result, we are back to a conventional Keynesian world where the adjustment takes place through the growth rate and employment.
Policy Implications and the Prospect of Secular Stagnation
This analysis has important policy implications for the future. Under its current structural characteristics, the US and other developed economies face two options. On the one hand, the current situation can continue: households at the bottom of the distribution will deleverage, current account deficits persist, the government will be fiscally conservative, and income inequality will remain high (or will further increase). Thus the system will continue to adjust through the growth rate and employment and the US economy will face a prolonged period of secular stagnation. This is a more straightforward way to approach the issue of secular stagnation than the loanable funds approach (and the zero lower bound of the nominal interest rate) that is adopted by modern proponents of the theory like Lawrence Summers (2014) and Paul Krugman (2014). 9 On the other hand, there might be a repeat of the pre-crisis closure and the system achieves full employment along the lines of our theory of saving. Demand will be generated through an endogenous adjustment of the saving rate of the households at the bottom of the distribution, while all the other macroeconomic variables (fiscal and external deficits and inequality) remain constant. Some kind of asset bubble will be needed to support this process. For the reasons we outlined above, this kind of closure is inevitably unsustainable and is bound to end with yet another crisis. Summers (2014, p.66 ) makes a similar point: "... as the United States and other industrial economies are currently configured, simultaneous achievement of adequate growth, capacity utilization, and financial stability appears increasingly difficult." Therefore, the only sustainable way to maintain full employment (stable debt-to-income ratios combined with a full employment growth rate) is through a change of the current configuration, a change in the structural characteristics of the economy. More precisely, with reference to equation (15'), adjustment needs to come through decrease in the inequality of the distribution of income and the current account deficits, but also with the increase in fiscal expenditure.
BEHAVIORAL FOUNDATIONS
The goal of this paper is to highlight the non-behavioral dimension of saving. We showed that in the face of income inequality, higher current account deficits and fiscal consolidation, the saving rate of the households at the bottom of the distribution has to decrease in order for full employment to be maintained. Nevertheless, it is worth saying a few words about the behavioral foundations of this kind of theory.
The question we need to answer is what makes the household sector reduce their saving to such low levels that their debt becomes unsustainable. In particular we need to explain this kind of behavior for the households at the bottom of the distribution. As we saw, the debt-to-income ratio of the households at the top remained constant and their net worth increased a lot, so there is no real mystery there. On the other hand, the behavior of the households at the bottom is more perplexing, especially if someone's starting point is the neoclassical, rational household and the life-cycle/permanent income hypothesis (Modigliani and Brumberg, 1954, Friedman, 1957) . A better starting point is Veblen's Theory of the Leisure Class (1899). In this classic book, Veblen argues that in each society, the standard of living is determined by those at the top of the distribution: "all canons of reputability and decency, and all standards of consumption, are traced back by insensible gradations to the usages and habits of thought of the highest social and pecuniary class-the wealthy leisure class" (p. 81).
Veblen makes this observation in passing; the goal of his treatise was different and much more general. A more systematic treatment of the specific issue of the saving decisions of households is provided by Duesenberry (1949) . He argues that the utility of an individual is not a function of the absolute level of consumption, but rather of the level of consumption relative to the consumption of her reference group. Thus, the saving rate is an increasing function of the relative income (the income relative to the income of the reference group) and not the absolute level of income. This so-called relative income hypothesis can explain both the observed higher saving rates of the households at the top of the distribution, as well as the relative stationarity of the aggregate saving rate as income grows.
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As it is common with most economic ideas, the seeds of this relative income hypothesis can be traced back to the classical political economists. Adam Smith in a chapter entitled "Of the origin of Ambition and of the distinction of Ranks" in The Theory of Moral Sentiments (1759, p. 83) writes that "Nothing is so mortifying as to be obliged to expose our distress to the view of the public, and to feel, that though our situation is open to the eyes of all mankind, no mortal conceives for us the half of what we suffer. Nay, it is chiefly from this regard to the sentiments of mankind, that we pursue riches and avoid poverty." Nine decades later, Karl Marx in his pamphlet "Wage-Labour and Capital" (1849, p. 33) observes that "A house may be large or small; as long as the neighboring houses are likewise small, it satisfies all social requirement for a residence. But let there arise next to the little house a palace, and the little house shrinks to a hut."
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One clear corollary of this approach to saving is that as income inequality increases, the saving 10 The relative income hypothesis was meant to be a critique of the standard consumer theory but also the Keynesian consumption function. The latter can explain the differential saving rate for different income classes but not the stationarity of the saving rate as income grows. It has been sidelined by the so-called life cycle hypothesis (Modigliani and Brumberg, 1954) and permanent income hypothesis (Friedman, 1957) , which are now the standard neoclassical theories of consumption and income, despite their inability to explain the patterns of saving and income. 11 Smith is quoted in Luttmer (2005) and Marx in Easterlin (1995) . rate of the households at the bottom of the distribution will tend to decrease as they will try to "keep up with the Joneses" (an expression that is commonly in the English-speaking world to describe the same idea).
Several more recent contributions provide further justification for the propositions of Veblen and Duesenberry. Frank (1985 , 1997 and Frank et al., 2014 argues in favor of the utility function as proposed by Dueseneberry and provides related empirical evidence. He makes the interesting point that this kind of utility function was shaped by the forces of natural selection. Higher income and consumption relative to someone's reference group was related to his/her reproductive success and is thus "hard-wired" in the human preference system. Thus, from an evolutionary perspective, this kind of behavior of household is completely rational, albeit in a different sense than the neoclassical definition of rationality. Easterlin (1974 Easterlin ( , 1995 Easterlin ( , 2001 ) compares happiness (or subjective well-being, or welfare, or utility) studies across different societies over time. He points out that within a given society at a given point in time happiness is positively correlated with income. On the other hand, he does not find this kind of correlation across countries. He also shows that for the United States the growth of GDP and income over time is only slightly associated with increase in the happiness indices. He interprets these results as a confirmation of the relative income hypothesis. Schor (1999) provides a discussion of what she calls new consumerism, which has led to extensive overspending of the American middle class after the 1970s (the decrease in the saving rates of the household sector and the increase of its debt-to-income ratio are the most obvious indicators of this kind of overspending). She examines this phenomenon from many different angles and points out that increasing income inequality is among the primary reasons that have created it. Also, in relation to our argument, Christen and Morgan (2005) , as well as Bertrand and Morse (2013) , show that increasing income inequality has contributed to the increase in consumer borrowing. A similar argument is put forward by Rajan in his popular book Fault Lines (2010).
Alvarez-Cuadrado and Van Long (2011) propose a theoretical model that combines the permanent with the relative income hypotheses. They show that the competitive equilibrium of the model is not efficient and they propose-as Frank (1997)-a progressive consumption tax. Bowles and Park (2005) opt for the same solution. In their paper they set up a model and provide empirical evidence that show that higher income inequality is associated-through a Veblenian mechanism-with longer working hours. In a similar vein, Neumark and Postlewaite (1998) provide a theoretical and empirical justification that relative income concerns lead to the increase in the participation of the women in the labor force. Zizzo and Oswald (2001) provide evidence from a laboratory experiment in which people are willing to pay in order to reduce (to "burn") other people's money. Charles et al. (2009) propose a model where conspicuous consumption is used as a signal for a household's income. They confirm their conclusion econometrically and discuss how these results are related to race. Heffetz (2011) shows that data confirm a conspicuous consumption model where the higher the visibility of a good is the higher is its income elasticity of demand. Kuhn et al. (2011) examine data from the Netherlands and show that people living next door to lottery winners "have significantly higher levels of car consumption." Guven and Sørensen (2012) stress the importance of perceptions: happiness is related to the perceived rather than the actual relative income and status. Daly et al. (2013) find a statistical linkage between relative income and suicide deaths in the United States. Finally, Maurer and Meier (2008) and Luttmer (2005) provide further empirical evidence in favor of the relative income hypothesis.
Obviously, this kind of theory of saving applies to the degree that it is sustainable or if it is unsustainable to the degree that financial markets accommodate it. As we saw in the case of the US, the saving rate of the household sector became negative and the debt-to-income ratio was increasing at an exponential rate. This was possible only because the financial system accommodated this decrease in saving and increase in indebtedness. This process is bound to change through both demand and supply of credit effects: the saving behavior and thus the demand for credit will change as household try to deleverage and the financial system will stop accommodating such a process.
Finally, the decrease in the saving rate of the households at the bottom of the distribution is also related to the retrenchment of the state from the provision of some basic goods. In the context of our model this can be captured through the variables γ and q. As the state stops providing some basic goods the households have to step in and cover that expenditure. This has obvious negative effects on their saving rates. An obvious example of this kind of good is education. The increasing cost of education in the United States has led more and more students to assume vast amounts of debt. According to the most recent data from the Household Debt and Credit Report of the New York Fed, the stock of student loan debt outstanding in the last quarter of 2014 was close to 1.2 trillion dollars up from 0.25 trillions just one decade later. Someone could make a similar argument for the cost of healthcare.
CONCLUSION
In this paper, we provided a non-behavioral theory of saving: what needs to be the saving rate of the household sector if full employment is to be kept over time. Our analytical framework originates in the seminal papers by Nicholas Kaldor (1955) and Luigi Pasinetti (1962) . However, we apply a different closure. In our model, distribution of income is determined exogenously. Thus, for a constant growth rate to be maintained, there has to be an endogenous adjustment of the saving rates.
At a first stage, unlike Kaldor and Pasinetti, we do not distinguish between different types of households. However, our economy has a government and a foreign sector. In this case we show that the saving rate of the household sector becomes a function of the fiscal and current account deficits. In the face of an increase in the current account deficit and fiscal surplus, the maintenance of full employment becomes dependent on a decrease in the saving rate of the private sector. However, such a decrease tends to increase the debt-to-income ratio and decrease the net-worth-to-income ratio of the household sector, and is therefore unsustainable. This is the basic idea of Wynne Godley's Seven Unsustainable Processes (1999) .
At a second stage we split the household sector into those households at the bottom 90% of the distribution and those at the top 10%. We show that in addition to the external and fiscal position of the economy, an increase in the saving rate of the households at the bottom of the distribution becomes a function of distribution of income as well. An increase in income inequality requires a decrease in the saving rate of the households at the bottom of the distribution ceteris paribus.
Based on this analysis, it is not hard to identify the roots of the Great Recession. In the period before the crisis, the increasing income inequality and deterioration of the external position of the US economy, coupled with a pervasive fiscal conservatism made full employment dependent on the decrease of the saving rate of the households, especially those at the bottom of the distribution. This process led to a spectacular increase in their debt-to-income ratio, and could be sustained only as long as an asset (stock market or real estate) bubble was there to support it. When the drop in the saving rate stopped and the bubble burst, the Great Recession naturally followed.
Through this prism, the "irresponsible" behavior of the households at the bottom of the distribution and the drop in their saving rate was necessary for the healthy growth rate that the US economy enjoyed in the three decades before the crisis. Given the increase in inequality and the current account deficit and the culture of of fiscal conservatism that pervaded the US politics, the economy faced a dilemma between full employment based on the aforementioned unsustainable process or low growth rates and high unemployment.
The same basic dilemma applies in the present and for the future. Under the present circumstances the US has to choose between yet another round of unsustainable private expenditure or a prolonged period of low growth-a secular stagnation. The only escape from this dilemma can come through a relaxation of fiscal stance of the government and most importantly through addressing the main structural problems of the economy, high income inequality and external deficits.
